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i: a 1 
NOTE 
As this project is the first in the field of Agricultural Mechanization 
Research to be submitted to the TAC for study, the following background notes 
are submitted by the Secretariat. 
The project, arising from the FAO Sudanian and Guinean Zone 
Conferences, was prepared at the request of FAO by an internationally 
constituted and supported mission (see Introduction). 
Certain members of the Consultative Group (e.g. Sweden, France and 
EEC/ZED) have shown considerable interest in the project but have expressed 
the wish that it should first be studied by the TAC with a view to subsequent 
consideration by the Consultative Group. 
The views of members are therefore sought< on the feasibility of the 
project and appropriate means of obtaining support. 
4 l 
AGRICULTURAL MECHANIZATION RESEARCH 
IN WEST AFRICA 
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS 

ii 
Crganizations participating in survey 
Food and Agriculture Organization of the United Nations 
SecrGfariat d'Etat franqais aux Affaires &ran&es, Direction du dgveloppement 
Overseas Development Administration, United Kingdom 
International Institute for Tropioal Agriculture, Ibadan, Nigeria 
Members of mission 
13. ChCze, Ingdnieur du G&it rural, Centrt d'btudes et d'expbimentation 
du machinisme agrioole tropical, France 
iJ.F. Lalor, Agrioultural Engineer, International Institute for Tropical Agriculture 
H. Rifai, Agrioultural Officer, FAO Regional Office for Africa 
G. Shepptrson, Agricultural Engineer, National Institutt'of Agricultural 
Engineering, United Kingdom 
C. Uzureau, Agricultural Engineer, FAO, Rome 
IiVTRODUCTION 
I. description of the Miwion and Conclusion 
1.1. Objectives 
1.2, Justification and background 
I.3. Itinerary 
1*4- Workplan 
1.5e Summary of Recommendations 
1.6. 
1.5*1. Training 
1.5.7*1* Regional level 
1.5.1,2* National level 
1.5.2. Research 
1.5.2.1 n Performance evaluation 
I.5.2.1.1. Regional level 
I.5.2.1.2. National level 
1.5.2.2.‘ Mechanized Farming System 
.j..5.2.2.1. Regional level 
1.5.2.2.2. National level 
X.5.2.3- Agricultural Techniques 
1.5.2.3.1. Cultural practices 
S,'j.2*3.2e Seeding, weeding, pest control 
I.5.2.3.3. Harvesting 
1.5.2.3.4. Land clearing 
1.5.2.3.5. Processing storage 
Ie5.3. Documentation - Communication 
Project 'proposal 
1.6.1. Location 
1.6.2. Phasing 
I.6.2.1. Nat i 0na.l 1 eve1 
1.6.2.2. Regional level 
1.6.3. Personnel 
1.6.4. Equipment 
1.6.5. Estimated costs 
II. Findings 
- 
11.1. Recent and on-going research 
11.1.1. Facilities for research 
11.1-2. Land clearing research 
11.1.3. Power 
II.1.4. Mechanized cultural practices 
n.1.5. Seeding and planting techniques 
11.1.6. Weed and pest control 
II.1.7. Harvest methods 
11.1.8. Processing and storage investigations 
II.1.9. Irrigation research 
FV 
11.2. 
11.3. 
iI.;$. 
il.j. 
Ii.6. 
i1::. 
Review of some mechanization schemes 
II.2.1. Land clearing schemes 
11.2.2. State operated tractor mechanization schemes 
11.2.3, Private on-tractors and private farms 
11.2.4. Animal drarhm schemes 
Extension and training 
11.3.1. Extension 
II.3.2. Training 
Social and economic considerations 
11.4.1. l3ffect of mechanization on employment 
11.4.~. Promotion of mechanized farming systems 
Documentation and communication 
Official Ministry and Government views 
11.0.1. Views on mechsnization 
11.6.2. Views pn national priorities 
11.6.2.1. Nature and order of priorities 
11.6.3. Views on an E'AO mechanization research programme 
,Ce$onal priorities (mission evaluation) 
III. ~?+3ciXmnentiations 
III.l. Treatment of Priorities 
111.1.1. Training 
111.1.1.1. 
III.?.l.'L. 
III 1.2. . Research 
111.1.2.1. 
111.1.3*3. 
111.1.2.3. 
liegional level 
National level 
Performance evaluation, adaptation nnd development 
of machinery and equipment 
111.1.2.1.1. iiegional level 
III.1.2.1.2.. National level 
Mechanized farming systems 
111.1.2.%.1. iiezional level 
111.1.2.2.2. National. level 
Agricultural techniques 
111.1.2.3.1. Cultural prxtioes and tillage 
111.1.2.3 2 . . Seedins, weeding and pest control 
111.1.2.3.3. Harvesting 
III.1 .2.3.4. Land clearin anC stump removal 
111.1.2.3.5. Processing and. storage 
1v. A pendice s 
111.1.3. Documentation and Communication 
1. List of abbreviations 
I' . Country reports (see separate document) 
-l- 
IRTRODUCTION 
In January 1972, the Agricultural Services Division of FAO proposed to the 
Assistant Director-Gel for African Affairs that an initial survey phase of a project 
for strengthening agricultural mechanization research in West Africa be undertaken. The 
proposal was approved and contact was established with the Overseas Development Adminis- 
tration (U.K.), with the French "SecrBtariat d'Etat aux Affaires Etrang@res, Direction 
de 1'Aide au DdveloppementW, and with the International Institute of Tropical Agriculture, 
Ibadan, Nigeria. These three organizations agreed to participate in a mission by each 
funding a representative member for a period of three months; The remaining members of 
the m ission were funded by FAC. 
The members of the m ission were: 
CREZE, Bernard, Ingdnieur du Genie Rural, CEXMAT, on behalf of the French 
"SecrCtariat d*Etat aux Affaires Etrang&resl*; 
LALUR, William F., Agricultural Engineer, IITA; 
RIFAI, Hisham, Agricultural Officer, FAO Regional Office for Africa; 
SREPPRRSON, Cordon, Agricultural Engineer, NIAE, on behalf of ODA; 
UZUREAU, Claude, Agricultural Engineer, Agricultural Services Division, FAO, 
Rome - Team Leader. 
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1. Description of the M ission and Conclusions 
1.1. Objectives of the M ission 
In six West African countries and in close cooperation with specialized technical 
services of Agriculture M inistries and other relevant agencies the m ission had: 
- to make an inventory of past and on-going research programmes in agricultural 
mechanization, including hand tools, animal drawn equipment, powered mechanization, 
storage, drying and rural structures; noting available facilities in terms of personnel, 
funds, equipment, land and buildings. 
- to carry out locally in-depth studies of selected mechanized scheme results, 
provided that sufficient data are available. Technical, economical and sociological 
aspects were taken into consideration; 
- to note in each country the importance of rural under-employment and the 
Government policy on mechanization in relation to rural employment. On the basis of the 
findings of the Survey, the team: 
a) formulated a detailed regional research programme; 
b) identified the'priorities for future research, experimentation and training, 
according to the appropriate levels of mechanization in relation to technical 
economic and social conditions in each country; 
c) proposed a plan of action to carry out the above in a form suitable for 
enlisting Government support and external financing. 
1.2. Justification and Background 
For several decades, research attention has been directed toward studying 
the biological, agronomic and soil factor in relation to West African agriculture. No 
such effort has been made to study the mechanization inputs needed to take maximum 
advantage of agronomic-type advances or to coordinate the research objectives of these 
two aspects of agricultural production. Those working in West African agriculture are 
well aware of this deficiency and several attempts have been made to generate interest 
in correcting the situation. 
1. A conference was held in Abidjan in April 1968 on the priorities for 
agricultural research in Africa. It was run by the National Science 
Academy of the United States. It was suggested that an international 
centre should be set up within either FAO or ECA to carry out research 
into the mechanization oF agriculture. The following is an extract from 
one of the recommendations: 
"Means of exchanging information between individual research workers and 
thevariousEnglish-and French-speaking specialized organizations must be 
developed so that the existing organizations may further increase their 
effectivenesstl I1 . ..it could later be examined whether new organizations 
should be set up to develop international co-operation in this fieldIf. 
2. The Conference organized by FAO in Rome in November 1968 on the Establishment 
of an Agricultural Research Programme on an Ecological Basis in Africa 
(Sudanian Zone) summarized its discussions on mechanization as follows: 
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Regional Project for Research on Farm Meshanization (Document 30) 
"The Conference noted that at the Abidjan Conference the importance of farm 
mechanization *BO eI). had also been agreed upon, and it concluded that first 
priority should be given -*. eW* to regional co-operation for the work being 
done by several research stations and institutions in both French-and 
English-speaking countries of Africa@@ 
Yhe Conference agreed that aee *.. research *.. required more intensive effort 
for co-operation and that these costly research activities were in line with 
. '? 
Recommendation No 23 stated as follows: 
"The Conference, recognizing the importance of mechanization for increasing 
agricultural production and the need for strengthening regional co-operation 
in this field, recommends that at least one main research centre be strengthened 
to conduct and promote a coordinated programme of investigation on all aspects 
of agricultural mechanization, including hand tools, animal drawn equipment, 
tractors and sther mechanized equipment, in relation to the cultural practices 
and requirements of the Sudanian Zone+. ' 
3. The Seminar or ized jointly by the Ford Foundation, IITA of Ibadan, and 
IRAT in January 197'1 in Rambey, Senegal, on Parm Mechanization in West Africa, 
was attended by participants of eight of the countries concerned, There 
were also participants from @EYEHAT (fiance), MAE (U.K.), the Universities 
of Nebraska, Michigan, Zaria, Nsukka and Ifs (Nigeria); specialists from 
ZRRI (Philippines) and from CIAT, South America, also attended. 
The following ideas emerged: 
(a) the need for a co-ordinated international research programme, supported by 
national organizations, for the two ecological zones as a whole, rather then 
for one only; 
(b) the need to draw up a detailed and realistic technical and economic programme 
of research for all aspects of mechanization; 
(c) the need to assemble a team of specialists to carry out this research, 
which, in addition to mechanization specialists, would comprise agronomists, 
economists, sociologists; 
(d) the need to tackle those practical subjects which particularly concern 
Africa, supported for instance by exploratory research on new systems of 
cultivation. 
it was suggested that FAO be called upon to assist with co-ordinating activities already 
under way and to help with the setting up of new regional structures, On this last 
point, all the participants expressed the wish that the question of the establishment and 
financing of research centres in mechanization for the two ecologicai zones should be 
re-opened. 
4. The Conference organized by PA0 at Ibadan in August 1971 on the establishment 
of co-operative agricultural research programmes between countries in the 
Guinean Zone with similar ecological conditions, concluded as follows its 
discussions on mechanization: 
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The Conference: 
Noting the recommendations formulated on this subject at several preceding conferences, 
notably at Eotebbe in 1955, at Abidjan in 1968, during the Sudanian Zone Conference in 
Rome in 1968, and at the Joint Seminar of the Ford Foundation, IRAT, IITA on the 
Agricultural Mechanization in Africa; 
Recognizing the importance of mechanization in increasing agricultural production, and 
the need for strengthening regional co-operation in this field; 
Considering the complementarity of the Sudanian and Guinean Zones as regards research 
to be conducted on agricultural mechanization; 
Taking into account the proposals of both FAQ and the Centre d'Etudes et d'FXp&imentation 
du Machinisme Agricole Tropical (CEEMAT); 
Recommends 
to member governments and to national and international organizations desirous of 
promoting the scientific development of agricultural mechanization in the Sudanian 
and Guinean Zones of Africa. 
a) that FAO be requested to assist in the strengthening of two principal research 
and experimentation centres one for the Guinesn Zone and one for the Sudanian Zone 
by additional personnel and equipment, to enable them to organize and conduct co-ordinated 
research and experimental and training programmes covering all technical, economic and 
sociological aspects of agricultural mechanization, including subjects such as small 
implements, equipment for the use of draught animals, agricultural machinery for cultiva- 
tion, harvesting, drying, curing, storage and cropping methods, bearing in m ind the 
requirements and the means of countries in each of the two zones; 
b) that national bodies that will work in liaison with these two main centres on such 
a programme of research and experimentation in agricultural mechanization be established 
or strengthened in the two zones; 
c) that two selected specialized documentation centres, one in each of the two zones, 
working in liaison with similar centres in other parts of the world, be given additional 
support to enable them to compile, analyze, translate and distribute a bilingual 
periodical giving information on the development of agricultural mechanization in both 
zones; 
d) that the establishment of the initial programme of work and the annual follow-up 
on their implementation and forward planning be done at meetings to be convened by FAO, 
of experts of the countries concerned and specialized agencies; 
e) that prior to the establishment of the above programme, a preliminary survey 
be conducted among all interested countries of the Guinean and Sudanian Zones to assess 
achievements, set priorities and frame a concrete programme for regional research 
on agricultural mechanization. 
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3= TFhe participants in the Seventh FAO Cormference for Africa (Librevifle, 
l4-30 September 9972) expressed acute awareness of the importance of 
judicious application of mechanization to newly developing farming tschniques. 
a) They stressed the need for identification of meehanieation priorities 
and for the development of forms of mecb;afiization fully compatible with 
the other inputs to the farming systems prevailing at any given location, 
b) They specifically drew attention to the need for international activity 
to provide training in agricultural engineering for those individuals 
whose responsibility it would be to integrate me&anization into local 
farming systems. 
c) In the interests of m&zing mechanization equipment available at the 
lowest possible cost, the Conference expressed the need for @very possible 
effort to standardize the production of equipment thus avoiding duplication 
of effort. 
d> The need for @lose international liaison between those concerned with 
mechanization in Africa was stressed by the Conference. 
I. 3. Itinerary 
A detailed itinerary is given in appendix (separate volume). During almost 
three months the itinerary of the mission was as follows: 
- Rome ( 3 to 7 August 1972) 
- Ghana (8 to 16 August 1972) 
- for briefing; 
- FAG Regional Office and UR'DP Office; 
- Universities of Legon and Mumasi; 
- Hanufacturer of Agricultural implements; 
- Agricultural schemes, State Farm, UNDP/FAO project; 
- USAID office; 
- Ministry of Agriculture and Technical Services, 
- Dahomey (16 August to 23 August): - FAO and UNDP Offices; 
- FAO Projeof; 
- Institute of Agronomic Research; 
- Agricultural schemes; 
- Ministry of Agriculture and 
Technical Services. 
- IXgeria (23 August to 5 Septembe$): - PA0 and UNDP Offices; 
- USAID Office; 
- IITA; 
- Universities of Ibadan and Ahamadu 
Bello; 
- Agricultural Schemes; 
- Western State and Ministries of 
Agriculture; 
- Federal Ministry of Agriculture; 
- OAU Office in Lagos. 
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- Ivory Coast (5 to 18 September): 
- &li (18 to 28 September): 
- FAO and UNDP Offices; 
- Eational Committee for Agricultural . . Kechanxatlon; 
- Institutes of Agronomic Research; 
- Agricultural Schemes and State Societies 
for Agricultural Development; 
- Ministry of Agriculture; 
- linistry of Scientific Research. 
- UNDP Offide; 
icultural Hechaniaation Centre; 
- Agricultural Schemes and Societies for 
Agricultural Development; 
- State farms; 
- Ministry of Agriculture and Technical 
Services. 
- Senegal (28 September to 8 October): - FAO and UNDP offices; 
- Hanufacturer of Agricultural implements; 
- SODEVA; 
-'CNRA, Bambey; 
- SAED Saint Louis; 
- CSS Richard-Toll; 
- IRAT Richard-Toll; 
- FAO Project; 
- linistry of Agriculture and Technical services. 
- PA0 Regional Office; 
- Kumasi University. 
- Rome (13 to 27 October): Debriefing. 
- Ghana (8 to 12 October): 
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1.4. Workplan of the fission 
The table gives an indication of the workplsn adopted by the m ission. 
1) Severai Universities and Research Institutes were visited as well as 
National Mechanization Centres already existing. The visits allowed the inventory of 
past and on-going research, and to note the facilities available for research, training 
and documentation. 
Th.e existing programmes of research did not cover the whole field of Agricultural 
Engineering but, on the other hand, some duplications were evident. Therefore, combining 
the planned research programmes together with the remaining problems, a future programme 
of research could be laid out. 
2) In-depth field studies allowed the m ission to determine what problems covering 
the field of research, adaptation or training, were really important to fit the needs 
of farmers or cooperatives. 
3) The views expressed by the Officials of each country allowed the inclusion 
of a possible research programme within the National policies of mechanization, also 
taking into account the non-technical aspects (employment problem, labour scarcity, 
production requirement, etc.). 
4) These data are used in the present report. The following recommendations 
and the project proposal are based on the priorities expressed in each country: 
1.5. Summary of Recommendations (see also III, Recommendations) 
The m ission recommends that: 
A nroject be set UQ to establish an Agricultural Mechanization Research 
Organization-in-West Africa (AMRO): 
(i> At a Regional level, a Regional Centre 
established within the infra-structure 
Centres; 
and a Regional Sub-centre should be 
of already existing Research 
(ii) At National level, National Centres as such, or in liaison with Research 
Institutes or Universities should be reinforced or created to work for 
each specific country and to carry out work at regional level in liaison 
with the Regional Organization. 
It is recommended that the Agricultural Mechanization Research Organization 
be concerned by the main following functions: 
1.5.q. Training 
1.5.1.1. Regional Level 
Two types of courses should be organized; management courses at intermediate 
and high level for graduate and diploma holders, and technical courses for instructors. 
1.5.1.2. 'National Level 
The existing training centres should be renforced and new Centres should be 
developed. 
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I.5.2. Research 
1.5.2.1. Performance, evaluation, adaptation and development of machinery and 
equipment 
I.5.2.4.2. Regional level 
Standardized procedures should be developed for field testing and performance 
evaluation of agricultural machinery. 
Field performances of tractors specially designed to fit the conditions of 
developing countries should be studied. 
1.5.2.1.2. National level 
All Rational Centres should be responsible for local performance assessments, 
adaptation and development of equipment considered suitable for local use. 
All National Centres should be responsible for Ilmdertaking contracts to carry out 
specific work of regional interest. 
1.5.2,2. Mechanized Farming Systems 
1.5.2.2.1. Regional level 
Centres where m~thodo~o~ related to the study of mechanized 
have already been developed should as e the da& of dissociation of 
1.5.2.2.2. National level 
farming systems 
data. 
Centres with suitable research rkers facilities should apply the techniques 
already developed in other countries. 
1.5.2.3, 
Most work on a icultural techniques should be undertaken at national level 
with the regional centre acting as a coordinating body. The following subjects should be 
studied: 
1) Techniques of m inimum til 
2 
3 1 
Reduction of costs (optim 
Retention of water in the soiI (dryland farming) 
4) Effects of mechanization on ssil evolution 
5) Incorporation of crop residues and green manure into the soil. 
1) Study of spraying method 
2) stu of the effects of cultural practices on weed control 
3 stu of methods of chemical weeding ' 
4 ! Development of multipurpose seeder-weeders for powered or ~imab-drawn 
applications, 
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1.5.2,3.3. Harvesting 
Design, construction, development or adaptation of equipment for small or 
medium scale harvesting of yam, cassava, cotton, rice. 
1.5.2.3.4. Land clearing and stump removal 
Development of new range of equipment for operations by hand, animal power or 
small engines. 
1.5,2.3.5. Processing and storage 
Due to the present or future activities of DANIDA storage project and GASCA, 
no specific recommendations are made at this stage for processing and storage. 
1.5.3. Documentation and communication 
It is recommended to set up at regional level an effective system of collection 
of data and documentation. This information should be supplied to national centres and. 
to other bodies such as Universities and Research Institutes within all the countries 
concerned. 
It is recommended that there should be a closer liaison between CEENAT, NIAE 
and AMRO and in particular that the CEYENAT Journal Wachinisme Agricole Tropical" 
should be published in English and French. 
1.6. Project Proposal 
The following project proposal is an example of a project which could be bound 
on the mission recommendations. It may be modified according to the wishes of the countries 
to the facilities made available for research, training and documentation activities and 
to the resources provided by prospective donors. 
Title Agricultural Mechanization Research Organization 
(West Africa)(A.~.R.~.) 
Recipients West African Region 
Duration 
Background 
5 years initially 
The pressing need to ensure compatibility between 
the farming systems evolving in African countries 
and the mechanization inputs required to support those 
farming systems has been expressed by many agencies and 
individuals directly involved, The urgency of studying 
the situation with a view to initiating the necessary 
activities has been strongly expressed and full details 
appear in the general report of the mission under 
"Justification and Background". 
Purpose The purpose of this project is to carry out the 
necessary training and research to permit a systema- 
tic application of existing and new engineering techuo- 
logy to the mechanization of farming methods in West 
Africa. It is envisaged that the development of 
National Research Centres coordinated at a Regional 
level will be necessary. 
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The chief items are: 
Description and Work Plan 
4. To provide Regional courses in management for 
technical personnel and training for technical 
instructors to permit the creation or re-inforcement 
of National Training Centres for tractor and machi- 
nery operators. 
2. To assist in designing and implementing a research 
programme adapted to National needs in: 
(i) Performance evaluation of existing equipment, 
with appropriate adaptation and development, 
as necessary. 
(ii) Adapting and develop'ing engineering technology 
to be integrated into farming systems through 
extension of research results. 
(iii) The mechanization of cultural practices from 
tillage to harvesting, bearing in mind socio- 
economic considerations and the effect of 
mechanization on soil conservation. 
(iv) Development of small-scale equipment for land 
clearing on small holdings. 
3. To develop a Regional system of data collection, 
documentation and communication of results to 
participating countries. 
1.6.1. Location 
Fbr work at Regional level special use should be made 
of the training, research and documentation facilities 
now being developed at IITA and of the experience with 
use of animals at CRRA, Bambey. If arrangements 
cannot be made for work to be done at IITA, consideration 
should be given to developing facilities at either 
CNRA, Bambey, Senegal or Dept; of Agriculture Enginee- 
ring, University of Science and Technology, Kumasi, 
Ghana. 
National Centres already exist at Bambey, Senegal (CRRA), 
Bamako, lali (Cm) and Abidjan, Ivory Coast (COMACI) 
and it should be possible to develop centres in Ghana 
(Kumasi, U.S.T.)* Dahomey (Sekou, CRTA) and Nigeria 
(at proposed National Institute for Agricultural 
Mechanization Research). 
National Centres may sometimes lack the necessary 
facilities for a particular research p~ogramme and 
in this case they will recommend to the Project 
Manager the most suitable Institutions within the 
country to undertake such programmes. 
Phase I - July 1973 
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1.6~2, Phasing 
Recruitment of a Project &Tanager and familiarization 
tour of proposed Nationai Centres and other bodies 
which might be suitable to accept research contracts. 
The first phase of the project should consist mainly 
of work at National level, previous to the development 
of a regional scheme. 
1.6.2, 1. National level 
The National Centres will carry out performance 
evaluation, adaptation and development relevant 
to the needs of the particular country and will also 
be responsible for carrying out Regional level work 
at the request of the Project Manager. 
(i) It is recommended that a Committee for Agricultural 
lechanization should be formed in each country. 
This Committee, closely related to the National 
Centre of Mechanization should consist of representatives 
of offi*' &-La1 mechanization policy makers, research workers, 
locai manufacturers, 
Schemes, etc. >. 
and users (private farmers, State 
It will meet once a year, and its aim 
Kill be to coordinate the various mechanization activi- 
ties undertaken in the country, and to establish a 
list of priorities of research problems, 
(ii) The National Centres must be reinforced or? if not 
yet existing, created. Their reinforcement could 
be incorporated in the present project as follows: 
a) Nomination of one Agricultural Engineer per 
country, in consultation with the Project 
Manager. If necessary, this Agricultural 
J3ngineer at the National Centre may be supported 
by bi-lateral aid. Me'will be in charge of: 
- liaison between the Regional Organization and 
the National Zentre; 
- definition of national training needs; 
- development of a national programme of research 
of regional interest (under contract to the 
Regional Organization); 
- organization of documentation and information 
in liaison with the Regional Documentation 
Centre. 
b) Provision of equipment to reinforce local 
research programmes and for special research 
contracts (channelled, in this case, through 
the Agricultural Bigineer), 
c) Provision of equipment for publication and 
diffusion of technical research notes or test 
reports. 
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1.6.2.2. Regional level 
A Project Manager will be responsible for the 
co-ordination of regional and national programmes. 
Development of a training programme, a documentation 
and information centre, and of research and perfor- 
mance evaluation techniques will be a regional level 
responsibility. Tests on expensive items of equipment 
and costly items of research will also be carried out 
on a regional basis. 
Because IITA already has an international (therefore 
also regional) role in agricultural research far 
the Guinean zone of Africa, and because the Sudanian 
wne is concerned mostly with animal-drawn or small 
mechanized equipment, it is proposed that: 
i) IITA receive the Headquarters of the Agricultural 
Mechanization Research Organization. These Head- 
quarters should comprise: 
- a project leader, appointed by FAO, in charge 
of coordination of Regional activities and 
liaison with National Centres; 
- a research and testing officer, in charge of the 
co-ordination of testing techniques, the control 
of research programmes and the treatment of 
results; 
- a team of one management-training and two 
technical-training officers in charge of all 
the training problems; 
- a documentation officer in charge of all the 
documentation and communication problems, 
helped by an abstractor translator; 
- two secretary/typists. 
The equipment of these headquarters could be 
reduced to a minimum level providing IITA could 
help with the offices and space needed far 
documentation and training. Most of the regional 
research for the Guinean zone could be contracted 
to IITA and the location of regional headquarters 
in IITA allows the people working there to keep 
in touch with research problems. 
ii) CNRA of Bambey, as a Regional sub-centre, should 
receive the agency for the Sudanian zone of the 
AMRO. This Agency, distinct from the CNRA, but 
sited in it, will be in charge of the specific 
aspects of Sudanian agriculture which cannot be 
undertaken in IITA (notably research and training 
dealing with animal traction and Sudanian-zone 
crops). 
This agency will consist of: 
- an assistant project leader, appointed by FAO; 
- a training officer; 
- an abstractor translator; 
- secretary/typist. 
The agency wo.uld be respoti/ble for the regional 
contracts of research for Sudanian probiems to be 
carried out by CNRA. 
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Appointment of Regional staff at both Cuinean and 
Sudanian centres. Development of documentation and 
information centre, training schemes, research and 
testing techniques, and holding a seminar to draw up 
detailed project proposals for research programmes 
at Regional and National level. 
Fnase II - about Jan. 1974 Commence training programmes and initiate projects of 
research, performance measurement, development, etc. at 
Regional and National levels. 
Phase III - Oct. 4975 
Phase IV - July 1978 
M id-term Seminar of representatives from all National Centres 
and from other centres at which contract research has been 
done, Other participants to this Seminar will be representa- 
tives of donor countries and FAO. 
Heeting between Project tiagement, representatives 
of PA0 and the donors to analyse and evaluate the final 
results of the project and to consider future 
developments. 
I.6,3. Personnel 
A Project i'lanager with an Assistant Project Manager 
and appropriate office staff will be responsible for 
overall administration and control of the project at 
both Regional and Rational levels. The participation 
of each country in the Regional organization will be 
through a National Representative appointed by the 
M inistry of Agriculture. He will be responsible 
for the National ProgTamme and for carrying out 
Regional Contracts. 
Five Senior Officers plus 3 assistant staff, in 
addition to the Project and Assistant Project Manager 
to work at Regional level. One agricultural engineer 
will be required at each National Centre. Consultents 
will be employed on a shor%term basis as required in 
the fields of training, research and documentation 
techniques. 
Repional Centres 
1.6.3.1. The Specialist etaff will consist of: 
a) Project Manager who should be a graduate 
Engineer (preferably Agricultural Engineer) 
and who has had considerable experience 
in agricultural. mechanization, management 
and administration in developing countries. 
b) Assistant Project Manager who should be a 
graduate Agricultural Engineer with 
management experience and preferably with 
some experience in developing countries. 
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c) Research and Testing Technique Development 
officer. Graduate Magineer (preferably 
Agricultural Engineer) with considerable 
knowledge of research and testing proce- 
dures, 
d) Two Training Officers, Agricultural Engineers 
with experience of modern methods of 
teaching and of work in developing countries. 
e) One assistant training officer with quali- 
fications in Agricultural XQineering and 
modern teaching methods. 
f) Management training officer - qualifications 
in Hansgement and in teaching. 
g) Documentation and Communication Specialist. 
Suitably qualified with a wide experience 
in Documentation and Communioation 
techniques and preferably some knowledge 
of agricultural engineering. 
h) Two abstractor-translators. All management, 
technical and training staff must be 
b&lingual. For training, it is essential 
to teach in the students’ own language 
and so the organization of two separate 
teams (French and English) may have to be 
considered. 
National Centres One Agricultural Engineer appointed in 
consultation between the Project Manager 
and the National representative will be asai- 
gned to each National Centre. He will be 
a graduate in Engineering (Agricultural 
Engineering) with experience in research 
and performance evaluation techniques. 
I. 6.3.2. Supporting Clerical Staff 
Regional Centre: 2 bi-lingual secretary/typists 
Regional Sub-centre: 1 bi-lingual secretary/ 
typist 
1.6.4. Equipment A comprehensive range of equipment for 
measurement and instrumentation will be 
required at the regional centre. This will 
include dynamometers, chart recorders, data 
loggers, time measurement equipment, etc. 
It is expected that support services, such 
as laboratory facilities for moisture content 
and other analyses will already be available, 
depending on the site eventually chosen. 
Other expensive equipment likely to be requi- 
red for single performance evaluations- e.g. 
tests of low volume sprayers - can possibly 
be loaned or hired. Computer facilities 
should be made available by the parent body 
of the regional centre but two electronic 
desk calculators should be purchased, mainly 
for use by the research and testing section. 
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The following 7 vehicles will be required: 
Project Manager and Assistant Project 
Manager: 2 cars or estate cars 
Research and testing officer: 1 estate car. 
1 pick-up. 
Training Officers: 2 estate cars. 
1 minibus. 
Funds will also be required to supply some 
specialist measurement equipment to national 
centres, particularly where they are required 
to undertake regional level work under 
contract. 
A comprehensive range of tractors, and field 
machinery, both for power and animal 
traction, will be required by the regional 
centre, for research, development of test 
techniques and training. National centres 
will normally be equipped with imported or 
locally made machinery specific to the mech& 
sation requirements of the country concerned. 
Suitable means must be made available at 
Regional and National level for production 
and copying of documents, including electric 
typewriters and photo-copying equipment. 
‘, i 
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I. 6.5. ESTIMATED COSTS ~ 
As the whole AMRO project may be funded by several separate donor% the budget 
of this project has been split into four parts (see Organization Chart): 
1) Part One deals with the regional direction of the project together with 
research and adaptation at regional level (see table 1); 
2) Part Two concerns the training activities at regional level (see table 2); 
3) Part Three concerns the documentation activities at regional level 
(see table 3); 
4) Part Four concerns the national activities which may be funded by 
several bi-lateral aids (see table 4); 
5) Table 5 concerns the estimated costs of the whole AHRO project. 
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~ AMRO Staff Omenization Chart 
, t k 
I.I.T.A. BAMBEY 
8 
- PRWECT MANAGER 4 - ASSISTANT PROJECT MANAGER 
i- SECRIWRY I 
- RES. AND TEST. OFFICER 
e-------c--------- 
- TRAINING OFFICER 
- ASSISTANT T.O. 
9 MABAGEMENT T.O. 
,----v------w------ 
-DOCUMEUTATIONAN.ll COMM, OFFICE3 
-1 ABSTRACTOR-TRANSLATOR 
-2 SECREl'ARY-TYPISTS 
I- ---...---------- 
3 AG. ENGINEERS (Natioql Csntrse) 
Ivory Coast, Nlgerie, Ghana 
3 AD. ENGINEERS (National 
Centres) Budget 
Senegal, Mali, Dahome;lr ' 4 
5 years 
1. Personnel 
1 Project Manager F-5 
1 Assistant P.M. P-4 
1 Research Officer P-4 
Secretarial Assistance 
Consultant, 12 m/months 
2. Equipment 
Vehicles (3) 
Laboratory Equipment 
Provision f&r adaptatioq 
testing and prototypes 
Sub-contracts to 
National Centres 
3. Travel 
AMRO staff 
Travel for trainees ' 
4. Contract Services 
Vehicles (3) running 
costs 
Local labour 
Miscellaneous 
j. Seminars 
5. Project servicing 
(14 $) 
TOTAL 
'J%B$E 1 - Estimated costs for a reduced regional project - 
(Project Management and research activities at regional level) 
Gy- 
months 
1975 1976 19'77 197s 
months 
TOTAL 
16-0. 
14.0 
14.0 
3.0 
10.0 
5.0 
5.0 
4.0 
3,o. 
1.0:. 
2.0 
50.0; 
1’1.78 
- 
N4.78 
! 
._ .I 
32.0 
28.Q 
28.0 , 
ii::: 
25.0 
25.0 
20.0 
4.0 
3.0 
1 
4.0: 
2.0 
3.0 
26.32 
214.32 
32.0 
28.0 
28.0 
::: 
32.0 32.0 
28.0 28.0 
22.0 28.0 
6.0 6 . 0 
8.0 8.0 
'16.0 
14.0 
14.0 
3.0 
160.0 
140.0 
140.0 
30.0 
3?,0 502.0 
10.0 
30.0 
25.0 25.0 25.0 
20.0 20.0 20.0 
5.0 110.0 
80.0 2jo.o 
4.0 4.0 4.0 4.0 ,24.0 
3.0 3.0 3.0 2.0 14.0 38.0 
4..0 
2.0, 
3.0 
50.0 
4.0 
2.0 
3.0 
4.0 
2.0 
3.0 
; 2.0 
1.0 
2.0 
21.0 
'10.0 
.16.0 47.0 
100.0 100.0 
22.82 
185.82 
:- 
.: 
22.82 5.82 128.38 128.38 
1 
242.82 115.82 71.82 1,045.38 1 1,045038 
1 
t 
AMRO Project 
1973-1978 * 
5 years 
1, Personnel 
2 Training officers P- 
1 Assistant Training 
1 Management Training 
Officer P-3 
2. &uipment 
Vehicles (4) 
Laboratory Equipment 
3. Travel 
AMRO staff 
Travel for trainees 
4. Contract services 
Vehicles (4) running 
cost 
Local labour 
Miscellaneous 
6. Project servicing 
14 $ 
TOTAL 
TABLli: II - Estimated cost for a Dart of tn ‘ e rekonal w0iec-t. 
(Technical and knapement Traininp 
1973 
j months 
24.0 
10.0 
12.0 
12.0 
3.0 
1.0 
2.0 
1.0 
1.0 
9.24 
75.24 
48.0 
20.0 
24.0 
20.0 
1.0 
3.0 
3.0 
2.0 
2.0 
17.22 
140.22 
48.0 
20.0 
24.0 
14.42 
117.42 
48.0 
20.0 
24.0 
14.42 
117.42 
48.0 
20.0 
24.0 
14.42 
-- 
117.42 
24.0 
10.0 
12.0 
58.14 
120.0 460.0 
I 
76.87 76e86 I 
625.86 625.86 I 
I 
c! 
I 
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TBDLE III - Estimated cost for a zlart of the regional project 
(pocumentation & Coac-ttiqp) 
2~ Abatractor- 
'Translators P-2 
2. auipment 
Labour Equipment 
3. lkavel 
AMiU staff 1.0 1.0 1.0 1.0 1.0 1.0 6.0 6.0 
iI. . Contract services 
!'diucelianeous 1.0 1.0 1.0 1.0 4.0 .i) . 0 
, Project Servicing 5.6 11.34 10.64 10.64 10.64 5.32 54.1s 54.18 
10 $ 
TOTAL 45.6 92.34 86.64 86.64 86.64 43.32 441.18 441.1s 
TABLE IV - Estimated cost for a part of the regional project 
(Reinforcement in staff of National Centres) 
I 
I Cnni! 1 ~nnn I 
1. Personnel 
6 Agric. Engi. P-3 
TAiLL?zV - 
4 
Estimated cost for the whole project 
5 years 
2 Training OfficersP-3 
I Assist. Training P-2 
1 Managt. TrainSng P-3 
1 Document Officer P-3 
2 Abstractor-translators 
6 Agric. Engineers P-3 
Secretarial Asisstance 
Consultant 12 man/m0 
2. &uipment 
Vehicles (7) 
Laboratory equipment 
Provision for adaptation, 
testing and prototypes 
Sub-contract to National 
Centres 
3. Travel 
AMRO staff 
Travel for trainees 
4, Contract Services 
Vehicles (7) running cost 
Local labour 
Miscellaneous 
5. Seminars 
6. Project Servicing (l&) 360.78 360.78 
TOTAL 
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II. Findinps 
This mission is fully aware that it has not been shown everything to be seen, or 
even necessarily the most important things in the countries visited. So, this chapter 
S~s incomplete but it is hoped that it is a correct review of the major facts dealing with 
agricultural engineering activities in each country. The facts themselves are followed by 
the mission's conclusions and lead to the formulation of recommendations and of a project 
proposal (see chapter I). The mission is familiar with the work of previous missions on 
the same subject, and their reports are taken into consideration(*), A full account of the 
travels in each country is given in the appendices (volume 2 entitled Country Reports). 
11.1. Recent and on-going research 
II.l.l. Facilities for research 
In every country there is a recognition of the need for research and testing, 
The administrative structure and physical facilities are often present but there is a lack 
of trained African research personnel to carry out the research programmes. 
In Ghana there is a good nuoleous of agricultural engineers and engineering 
training and facilities at Kumasi and Legon Universities, but the research programmes are 
mainly related to the teaching programmes of these .Universities. 
In Dahomey a structure for organizing research already exists but neither 
the staff nor the facilities available allow the implementation of a research programme. 
The only research in progress is that on drying and storage by the Institut de Recherches 
dgronomiques Tropicales (IRAT) at Wiaotii. 
In Nigeria the Institute for Agricultural Research (IAR) at Ahmadu Belle 
;Tniversity has good facilities. Facilities are also available at the Nigerian Stored 
Products Research Institute (NSPRI), at IFE University, at the Institute of Science and 
Technology and at Moor Plantation. Good investigations are under way at some of these 
Institutes and others have plans to start a research programme when funds and staff 
oecome.available. 
Good facilities and personnel of an international nature exist at the 
International Institute of Tropical Agriculture (IITA), Ibadan, including agricultural 
engineering,activities. Within IITA, a Dutch-FAO project with'an Associate Expert deals 
with rice mechanization, in liaison with another expert based in Senegal. The Federal 
Government of Nigeria is now planning a national~agricultural engineering research agency. 
In Ivory Coast the Comitd Consultatif du Machinisme Agricole (COMACI) has 
.Lirnited facilities but works in collaboration with several Research centres where good 
teams of research workers of all. disciplines are available. The Office de la Recherche 
Scientifique et Technique Outre-Ner (ORSTOM), Institut de Recherche sur les liuiles et 
Ol.Qagineux (IRHOj, Institut de Recherche sur les Co-tons et 'Textiles (IRCT) and IRAT are 
al.1 studjring particular problems related to apicultural mechanization. 
In Mali the Centre d'Etudes du Machinisme qricole (CEIL) carries out an 
Fidaptation programme of animal drabm equipment but lacks the necessary facilities to 
indertake more complex studies. 
In Senepal the Centre Rational de la Recherche Agronomique (CIWA) based at 
(*j For instance "Amicultural Mechanization in Equatorial Africa", survey carried out in 
13h:, by a team zf the "Institute of International Agriculture" and Michigan State 
University; Authors: C.K. Kline, D.A.G. Green, Roy L. Donahue and B.A. Stout. 
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5ambey is well equipped both for animal drawn equipment and tractor studies. One man only 
is in charge of the mechanization division, but he works in liaison with a team of research 
workers studying the extension of research results to farmers. An Associate Expert studies 
rice mechanization in liaison'with another expert based in Nigeria (Dutch/PA0 project 
already mentioned). 
Thus some facilities for research already exist but are still insufficient and 
fragmentary, Because of its international status, the IITA (and also the CNRA) could serve 
a regional function in any proposal for co-ordination and strengthening at this level. 
II.1.2. Land-clearing research 
The teem did not become aware of any good research into land clearing problems. 
Workers at Ahmadu tie110 University in Nigeria have carried out a small investigation into 
methods of clearing Savannah bush. Some of the soil work at QRSTOM in Ivory Coast is 
reiated to land clearing problems. Elsewhere there have been trials but no formal 
research was seen. Doubts have been expressed by a number of people about the 
advisability of clearing land by using contractors with heavy equipment. It could perhaps 
be more beneficial to the local community if the fads for land clearing were spent to 
hire local hand labour to do as much of the clearing as possible. For this reason efforts 
should be made to develop feasible methods of utilizing hand labour. This point of view 
was particularly expressed inSenegal and Mali. 
11.1.3. Power 
Animal traction has been studied extensively for many years in Mali and 
Senegal, and in recent years in Ivory Coast, Nigeria (IAR) and particularly in Dahomey. 
GEEMAT issued a technical paper on the possibilities of animal traction in several of 
these countries(*). 
Powered mechanization has also been studied in several countries through 
limited trials. Evaluation of power-tilier performance is being carried out by IAR in 
Nigeria and by CNRA Bambey, including the testing of some prototypes. The same 
Institutions have also tested special three-wheel tractors. CONACI and. IWO in Ivory 
Coast hsve tested some four-wheel tractors and also special dumpers for the transportation 
of oil-palm fruits. Only CFRA Bambey has tested a full range of four-wheel tractors, 
issuing official test reports. 
As a whole, the past or present tests or evaluations remain fraflentary and 
deal only with the equipment itself without any attempt to consider the integration of the 
machines into a farming system. This is however %he main subject which should justify 
serious effort being devoted to studying the problems of selecting and adapting tractors 
snd equipment that would best support recommended farming practices. decause of the poor 
success of existing tractor schemes, it.is important that programmes of rationalized 
testing be established either at a regional or national level. As a first stepp, testing 
programmes should be initiated to evaluate new small tractors types and their equipment 
not: becoming available. 
11.1.4. Blechanized cultural practices 
Almost every country has carried out evaluations of implements related to 
isolated cultural practices. Thus, in Ghana, Dahomey, Ivory Coast and Senegal,effects 
of piouzhins or ridging are .being studied for tractors or animal traction. The possible 
combinations of cultural practices in relation to optimal land preparation have rarely 
:ieen stud.iec?, within a given farming system; and studies which have taken into account 
economic factor? are very scarce. However, complex studies are now being carried out at 
Irsadan University and at IHAT., Ivory Coast. IRAT for instance is studying optimum tillage 
techrliques for rice, cotton, maize and groundnuts, as well as incorporation of crop residues, 
* ) Study on the power of draught animals, J. Scherrer, CEEX&T. 
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the whole study being linked with the problem of continuous cultivation with OF without 
flulow. The recent work at CNRA Bambey deals with the varioua ways of preparing seed bed 
for better conservation of water in the soil. 
For the future the principal need is to develop energy-saving, soil end water 
conserving methods and their timely application. It is important that this research be done 
in each country with experiments using methods feasible for the recommended farming 
systems. Incorporation of crop residues is difficult with animal power and improved 
methods should be developed. In general, encouragement and co-ordinated financial and 
technical assistance are needed to support the efforts in the various countries to 
develop improved mechanized cultural practioes. 
11.1.5. Seedina and Planting; techniques 
Interest was expressed in minimum tillage and combined seeding-tillage 
operations. These procedures deserve further study as to methods and economic feasibility. 
This is now being done by IRAT in Ivory Coast which is also experimenting with a method 
of yam planting. Mechanized planting of yam is an area where no technology exists at 
present and this effort needs reinforcing. 
Testing of rice, groundnut, cotton and maize seeders is being done in Mali 
and Senegal. This work is valuable and there is a problem with cotton seeding equipment 
for undelinted seed that should receive special a$ention. 
11.1.6. Need and Pest Control 
tieed control is one of the major problems in West Africa and while considerable 
investigation is being done, most weeding is still by hand. IITA has studied farms and found 
that 75% of the total labour goes to weeding. 
Mechanical weeding of annual crops is studied at Ibadan University and also 
by IAR for forest plantations. CEMA in 14ali and CIVRA Bambey have a programme of adaptation 
of animal drawn weeders. Chemical weeding on yams and rice is studied by IRAT, and on 
cotton by IRCT in Ivory Coast. Chemical weeding at farm level, on groundnut and maize is 
envisaged by CNRA 3ambey. 
Control of insect pests of cocoa by chemical spraying is already well known; 
Legon University has done limited testing on this subject. The application of chemical 
pesticides on cotton is also well developed at farmer level but trials of ultra-low volume 
insecticide applications seem to be necessary in Nigeria, where Ahmadu Belle University has 
some trials in progress. 
Other trials at a more advanced stage are under way at IRHO Ivory Coast on air 
blast tractor trailed sprayers for pest control on oil palm plantations. 
On this subject the research programme is inadequate since it is urgent to 
adapt well known engineering techniques to local conditions. Weed and pest control 
techniques can be studied at regionai level but local adaptation trials and demonstration 
pl?ts will oe needed in each country. 
11.1.7. Harvest methods 
The principal crops to .be harvested in West Africa are yam, cassava, maize, 
rice, grOundnut, millet and cotton. This great variety of crop types indicates the 
variety of existing problems. 
Yam harvest mechanization is being studied by IRAT in Ivory Coast in liaison 
wi;h COFL4CI and this investigation deserves further support. Nothing has been done for 
harvesting cassava mechanically. While maize, rice, groundnut and cotton harvesting 
technologies are well developed outside Africa, the methods are often either unsuitable or 
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too expensive for African conditions. This situation shows that there is great need to 
find equipment end methods of harvesting well suited to the economic and cultural 
conditions prevailing and emphasizes the importance of adapting these methods to the 
existing farming systems. As-en example, IRCT in Ivory Coast has recently given a new 
orientation to cotton breeding, to meet the conditions of mechanized harvesting. For ground- 
nuts, mechanical lifting by animal drawn equipment is now adopted by Senegalese farmers, 
after long studies done by CRRA. The harvest of groundnuts by powered harvesters is 
technically possible but remains often too expensive. 
It is evident that this type of research or adaptation is one which could be 
undertaken on a regional basis and should be located where a manufacturer and a competent 
research establishment can co-operate from the start of the investigation to the final 
development. Further adaptation and testing of designs could ‘be organieed on a national 
basis. 
11.1.8. Processing and Storage Investigations 
Processing of crops after harvest has been studied more or less in depth. In 
Ghana for instance a tractor-mounted p.t.o.-driven cassava grater has been developed. 
,In Nigeria, the Institute of Industrial Research (IIR) is studying a IIgari'! making machine, 
and at the University of Ibadan, a palm-nut pounder has been developed. Several groundnut 
shellers are under trial at IqR, Nigeria and at CNRA Bambey, A small machine to be used 
at farm level is being developed by CEMA, Mali, for Kenaf prooessing (treatment of fibre). . 
For threshing the'most notable fact is the complete development in CNFtA Uambey 
of a new millet thresher. Due to a close co-operation between CNRA and a local manufacturer 
(3ISCO8k) this tractor-trailed, p.t.o .-driven thresher will be produced on a commercial 
basis. 
Storage and. drying are associated together in humid areas. Some studies are 
under way at Legon University, Ghana, at IFLAT, Dahomey and in Nigeria (NSPRI and IITA). 
Simple concrete bins without drying have also been developed in Bambey. 
Lack of comnunication between investigators even within the same country 
has led to duplication of efforts (including duplication of mistakes). The establishment 
of a iiural Storage Centre by the FAO/DANIDA project at IITA should help to hasten 
development, at least in the himid zone. But a co-ordination of efforts is also 
necessary for processing studies. 
11.1.9. Irrigation Research 
Some of the izrig ation schemes seen, such as Kadawa in North Nigeria show the 
tremendous potential for crop production increase by use cf this input. Qn the other hand, 
some big scheme irrigation failures were seen which show the weakness of systems too 
sopbixticated for the environment. There is a need for research to determine what the 
probiems are where schemes have failed and then to attempt to design schemes that will 
si~cceed, In Ghana and Nigeria, the team saw' small-dam projects (village-size) and the 
potential for erecting such dams and their profitability should be more widely investigated. 
Simple human and animal operated pumping systems are bein, 17 developed in Sene.@ (Gltm) and ' 
Dahomey and their place in the scheme of things needs to be determinated. Also, studies 
to determine the irrigation methods best suited to actual conditions, especially economic 
conditions need to be undertaken. 
11.2. Review of some mechanization schemes 
A number of mechanization schemes run by states, foreign aid progranmes or private 
individuals were studied to evaluate the,ir performance and to assess the problems that might 
be amenable to. solution by research effort. 
11.2.1. Land clearing schemes 
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Ivory Coast, land clearing is considered a national investment end is 
financed mainly by the Government. lotoragri, an enterprise assisted by Israelis, works 
under contract for other State Organizations for the further development of various 
crops: rice, cotton, sugar cane, fruit-trees, forestry plantations. As a whole, and in 
spite of many criticisms expressed against the action of Motoragri, this approach seems 
to be a good one. But it is also an expensive system at the level of the Government and 
this is why some customers of lotoragri, for instance the Compagnie franpaise pour le 
d&veloppement&s textiles (CFDT) are of the opinion that it is urgent to develop improved 
hand clearing methods, assisted by a small degree of powered equipment, which would be 
directly used by farmers, under the responsibility-of extension specialists. 
In Ghana, the Mechanization and Transport Division, also works as a national 
contractor +dith a large government subsidy (land clearing is regarded as a national asset). 
4u.t the land development work after clearing is not always done and residual stumps or 
parts of large diameter trunks which remain on the field do not fit the requirements of 
the subsequent farming. Furthermore, the lack of adequate machinery and the difficulties 
of its maintenance lim it the development of the planned clearing programme requested by 
farmers. 
In Dahomey, l'linion des Coopkratives de N'Dali carried out a programme of 
land clearing by tractors, but the failure to remove stumps and roots had bad consequences 
for the subsequent use of animaldrawn implements. In the same country 1000 ha of land 
have been cleared by trsctors for kenaf cultivation. But erosion problems and soil 
degradation is likely to lead to an early failure of the system, 
Although the m ission's field .visits were lim ited to a smail number of 
clearing schemes it is evident that all the methods adopted are not adequate. Performance' 
tests of recently-developed tree-pulling equipment end other low cost clearing methods 
should be organized and encouraged and the results made widely available. 
II.2.2. State-operated tractor mechanization schemes 
Several state-operated schemes are nohi under way either as state farms of as 
tractor hire units. 
In Ghana, the Mechanization and 'Transport Division contracts with ftirmers for 
combine harvesting. Demon State farm uses mechanical seeding and harvesting equipment on 
1000 ha of rice; but the lack of adequate machinery, the scarcity of spare parts, the low 
level of maintenance and the poor qualification of operators has led to many problems which 
do not seem to be solved. The weed infestation in rice fields is also a major lim iting 
'actor of the yields. 
In Dahomex, a State Society, SONADER has established and manages 27,000 ha of 
farmer co-operatives dealing mainly with oilpalm production. The 'pgrimetre de Domk' covers 
an area of 540 ha of irrigated rice, in charge of the Service du G&ie Rural with direct 
participation by farmers. Two-wheel tractors are used for soil preparation (tillage) and . 
for transport but transplanting and weeding are done by hand. Amongst the remaining 
proolems are the adequate supply of spare parts, correct equipment for the workshop and 
the improvement of financial management. The first priority would be to find a more simple 
two-wheel tractor, lighter to operate and less sophisticated. 
In Nigeria, tractor hire units are operated by the'Ministry of Agriculture 
in Kano, Western and Benue Plateau States. Their success is lim ited by a lack of training 
in the general management and by the low qualifications of A tractor operators and mechanics. 
A farm settlement scheme was also seen, where a lack of planning on the part of M inistry 
officials and B. lack of farming skills on the part of the settlers have reduced the success 
of the scheme. 
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In ivory coast, the agricultural services oontraoted to farmers by 
Motoragri need a heavy subsidy. The Nechanisation me of o led by CFDT is 
operated in liaison with individual farmers in a G (Group rs of agricultural 
machinery). Only one GUMA now exists, covering 75 ha with 20 farmers, The establishment 
of 12 GUMA is planned before 1976, on 900 ha. In each GU?!A the equipment consists of a 
65 hp tractor with implements. In spite of good results, the acreage remains limited to 
3.5 ha per family due to the limiting factor of manual weeding; the present farming 
system includes cotton, rain-fed rice, maize (or groundnut). Another bottleneck occurs 
during the harvesting period and this is sr'hy the mechanical harvesting of rice is now 
envisaged. For the future an evolution is possible towards an assoaiation of powered and 
animal drawn equipment. 
In Mali the 'Office du Niger t has still 8000 ha of irrigated rice cultivated 
by t-ractors, end 1750 ha of sugar cane, harvested by hand. Due to the difficulties of 
maintenance of powered equipment the present tendency is to distribute land to farmers 
,eq$.pped with draught animals end implements, and so decrease the acreage directly 
cultivated by tractors of the Office. 
In Senegal the Soci&& d'Am8nagemen-t et d$Eqnipement du Delta (SAED) forms 
co-operatives amongst farmers and gives them means to develop rice production. On a 
total area of 30,000 ha partially irrigated by pumping, more than 10,000 ha are ploughed 
or disced by tractors. Farmer band labour is used for seeding, weeding and harvesting. 
The results differ each year due to the limited-control of water and to the extent of 
flooding. The following improvements are envisaged: increased participation of farmers 
through a development .of animal traction for seed-bed preparation, seeding and weeding, 
introduction of two-wheel tractors for seed-bed preparation and improved methods of 
harvest and threshing. On the same area9 IRAT is studying new farm structures including 
two levels of mechanization (equipment for animal traction and two-wheel tractor). The 
C;cmpagnie Sucrikre du S&&gal (CSS) is devel aging a 7500 ha sugar cane plantation, 
with irrigation and powered equipment. But only 250 ha are now planted, where new methods 1 
of irrigation are the subject of experiment. 
Almost all the state tractor schemes are subsidized, otherwise farmers 
could not afford them. This fact in itself is indicative of a situation in which farm 
management is poor and crop yields too low to support such mechanization. The view was 
expressed many times by extension-type workers that returns from crops were simply not 
.'high enough to pay for mechanization in the form of conventional tractors and their 
kssooiated equipment. Problems of lack of spare parts, lack of suitable equipment for 
.use with the tractors, lack of organization and general mis-management are contributing 
to the high running costs of powered machinery. 
II.2.3. Private contractors and private farms 
In Ghana the team visited the Northern Engineering Company, owned by a 
private contractor with 3 four-wheel tractors with equipment, and a workshop. He bought 
his equipment with a bank loan and complains about financial oharges. His maintenance 
ability seems good but he also complains about the'poor supply of spare parts from 
dealers. 
Mencilo and Company is a private mechanized farm with 600 ha of rice, of which 
40 ha are mechanically harvested by combine. Equipment includes one crawler tractor, six 
four-wheel tractors and one combine. In spite of apparently good management, a lot of 
problems occur: premature wear of seeders, breakdown of tractors, lack of-,trained 
mechanics. Furthermore, weed control is a major difficulty on rice fields and, during 
the harvest period, there is frequent bogging down of the combine due to the poor quality 
of drainage. 
In.Ivory Coast, in the Odiennd area 65 private contractors own 70 wheel 
tractors for mechanization offlooded rice. They work on their own farms and also for 
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other farmers. In 1972, 780 farmers used the services of these contraotors and more than 
3,000 ha were ploughed and disc-harrowed. In this area, tractor mechanization is considered 
as a "sine qua non" condition for rice cultivation. The financial situation of these Contras 
tors is difficult since not only are their rates too low ('/rOOOFCFA/ha) but they are never 
paid cash and sometimes are not paid at all when yields are low. An European Fund Develop- 
ment project (FED) began in 1971 to assist the contractors in the following ways: training 
for operators and mechanics, farm management, organization of facilities for spare parts, 
gas-oil, and improvement of cultural practices. 
11.2.4. Animal draw schemes 
In Dahcmey a very interesting project is being implemented with the assistance of FAO 
and Compagnie Internationale pour le DBveloppement Rural (CSDR). This project deals mainly 
with the development of animal traction and also with the improvement of meat production. A 
complete system of credit has been organized for the purchase of agricultural machines. An 
extension service is available for 200 groups of farms. Blacksmiths are trained on new tech- 
niques such as electric welding, to meet the need of the farmers for repair and maintenance 
,of their implements. This project shows that is is still possible to spread the use of an- 
imal traction techniques outside the area to which they are normally limited by animal 
disease factors. It is true that many difficulties occur: extension problems, shortage of 
credit, standardization of equipment, but the overall result is very encouraging. 
The Centre National des Techniques Agricoles, S&ou has a 200 ha farm cultivated on a 
co-operative basis, with oxen. In spite of the difficulties of developing animal traction 
in the South,the size of the farm will soon be doubled. The experience gained by this Centre 
deals with various subjects: land clearing, incorporation of green manure, association of 
tractors and oxen. 
In Ivory Coast past results with animal traction were very limited in spite of several 
trials but there is now a tendency to make new approaches. One of these is based at Mankono 
where a cFDT/FED scheme aims at developing an economic farming system with cotton, maize, 
rain-fed rice and groundnut. Land clearing was done by Motoragri, the agricultural operations 
began in 1971 and at the present time 100 ha are cultivated by 35 farmers using 35 pairs of 
oxen. In 1974, 230 farmers are expected to cultivate 600. ha. 
Mali is the country which has reached the most advanced stage in animal traction and 1. 
the main limitations to further advance are the lack of credit and the limitation of imports. 
Farmers themselves are fully persuaded of the advantages of this technique. Today, the exten 
sion activity is channelled through national schemes such as "Opgration Arachides", tfOpBratTon 
Haute-VallQef~,~tOpdration Riz" and "Op6ration Coton" assisted by CFDT. The last one, in spite 
of its name also deals with crops other than cotton, for instance rice and other food crops. 
fn fact, animal traction is a major component in all these Opdrations (more than 15,000 
ploughs or multipurpose frames are sold each year to the farmers). However, there are crita 
icisms about the quality or suitability of this'equipment and the main task of COMA is to 
study and adapt animal drawn equipment to local conditions. 
Considering the above findings, several facts can be underlined: 
a) Almost all the State tractor schemes need high subsidies to be able to survive, in 
spite of technical support which is sometimes quite strong. Private mechanized farmers 
and private contractors often support a heavy burden of debts due to a mis-management or. 
to bad customers who do not always pay their bills. The need is evident for (a) work to 
implement more profitable cropping practices and (b) work to apply mechanization ec- 
onomically to these practices. If mechanization is the means of implementing recommeG+ed 
cropping practices, then correct cropping practices must be combined with a suitable 
degree of.mechanization to form a viable farming system. To achieve this, evaluation of 
machine performance and a study of all the relevant economic factors is needed. This is 
why the possible introduction at the present time of tractors and equipment designed 
especially for developing agriculture is interesting and deserves full support to help 
carry out an adequate testing programme. In all of the countries visited, Government 
officials are giving consideration to the farmer's desire to lighten his burden through 
meghs&cal aids. This fully justifies the strengthening of improved training and credit . 
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b) The success of animal traction schemes is related to ecological conditions, and it 
will remain difficult to introduce this technique in the humid tropics. Elsewhere the 
use of oxen for power should be encouraged because this type of mechanization has the 
obvious advantage of being inexpensive, reliable and less subject to the problems4assoo- 
iated with imported equipment. To achieve this, adaptation research on robust and un- 
sophisticated equipment must be reinforced. &t animal traction is at present of no 
help for harvesting, threshing, etc, Thus it is necessary to study and to introduce some 
equipment (with or without engine) able to get rid of the bottlenecks which are still 
limiting at a %oo low level the acreage which can be cultivated with a pair of oxen. This 
is the reason why Senegal, Hali and other countries are interested in the development 
of partially powered mechanization at the level of small farmers. 
II.3. Extension and Training 
II. 3.1. Ektension 
The mission did not obtain full information about the organization and the level of 
extension activities in the visited countries, since this subject was not inoluded in itp 
terms of referenoe. However, problems of extension services became apparent during the in- 
depth studies of mechanized schemes. In Ghana for instance, the mission was told that the 
extension services have very little useful data on which to make recommendations to farmers 
and the links between extension and research were weak, in spite of some liaison between 
University research and extension at Legon. In Nigeria each State has its own extension 0% 
ganization. In the Western State the present structure appears to be efficient even if there 
is a need to improve the qualification of extension'staff. At Ahmadu Belle University, some 
attempts are made to combine -teaching, extension and research in the Department of Agric- 
ultural Engineering, Extension activities vary from country to country and are probably 
best developed around the crop-oriented schemes in the Franeophone countriese 
II. 3.2. Training 
Training can be considered at two levels: 
- At high level, the shortage of well-qualified professional level Africans is very acute 
particularly in F'renoh-speaking countries. Histakes made at the professional level have 
much more far-reaching consequences than those of mechanics, for instance. There is need 
therefore for training of the people responsible for setting up and administering various 
schemes for mechanization, Training in Agricultural Engineering for Africans has been 
traditionally available only outside Africa. This has two distinctdisadvant$ges(a) the 
student is removed from the stimulation of the environment in which his skills will have 
to be applied and (b) his instructors are likely to be unfamiliar with the conditions 
and problems to be dealt with. 
In English-speaking countries there are now move? to correct this situation with 4 Universities 
in Nigeria and two in Ghana either offering or planning to offer four-year degree courses in 
Agricultural Engineering. No such development is planned in French-speaking countries. 
- At medium level, or at farmer level, each country has a more or less complete training 
programme within which agricultural engineering training is too often very limited. 
In Ghana, a training project assisted by FAO trains instructors in the use of powered 
equipment; another programme aims at teaching tractor drivers (farmers or their 
employees). 
In Dahomex, the only programme deals with the training of some craftsmen for maintenance 
of agricultural equipment. 
In Nigeria,, the Fashola Training Centre offers two year tractor-operator courses and 
also short term operator refresher courses. The reinforcement of this Centre is envisaged 
through external assistance. 
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In Mali, CEK4 has trained a limited number of tractor operators and CF'DI trains 
maintenance craftsmen. 
In Ivory Coast, Motoragri has drastically reduced its own training programme for 
operators and mechanics, the later being now recruited from a technical school. 
In Senegal, the SocidtB pour le DQveloppement de la Vulgarisation Agricole (SODEVA) 
has developed a centre for training its own extension workers and this action has 
included the training of Mauritanian staff. The trainees become particularly 
qualified in animal traction and associated equipment. 
In short, if research activities in West Africa are to.have an effect by changing 
for-the better the activities of farmers, then a good field-extension system is 
needed. In the same way, to support this extension system and to make it more 
efficient at the field level, it is necessary to train African research workers 
in agricultural engineering as well as technical and management instructors. 
11.4. Social and economic considerations 
11.4.1. Effect of mechanization on employment 
From the various opinions expressed in the field or by the authorities of 
each country, there was general agreement that mechanization should be 
able to increase. production without any deterioration in the level of 
rural employment. 
In Ghana, mechanization increases both acreages and outputs. Hence there 
is insufficient hand labour available for weeding and harvesting. The 
same views were expressed in Dahomey, Senegal and b&&. Socio.economic 
studies done by CBRA Bambey have shown that the use of bigger animal 
drawn equipment, giving a farmer the possibility of inoreasing his 
cultivated acreage, appreciably created new ‘serious bottle-necks for hand 
labour at the harvest stage. 
In Niperia, in the Western State and in Benue Plateau rural labour was said 
to be scarce and expensive. In Western State 4077 of the farm labour comes 
from outside the State. Thus it is felt that mechanization is a necessity. 
In Ivory Coast, rural migration is a fact as elsewhere but this phenomenon 
has no link with the expansion of agricultural mechanization, which hardly 
exists as yet. Furthermore, it is.thought that it is the scarcity of human 
labour which inhibits the increase of agricultural production. A surplus of 
land is available and it is a paradox to see the acreage of family farms 
limited to a few hectares. It is only through animal traction or, of 
course, through powered mechanization, sometimes by a combination of the 
two, that it would be possi.ble to increase production. 
In the same line, some countries (Ivory Coast, Nigeria) are of the opinion 
that establishment of national mechanisation schemes might serve as an 
attraction to retard this migration to the urban areas. 
II.&?. Promotion of mechanized farming s&ems 
Mechanization must only be considered as an input.amongst others and this 
combination of inputs defines a Liven farming system. Studies on this sub 
jent are in progress at IITA and Ahmadu Bell0 University in Nigeria and - 
also in North Ghana. In Ivory Coast, IRAT and IRCT are proposing a 
"Study Gentre for mechanized farming systems". Th LS .Centre would oe 
implemented on a 110 ha farm, combining all the research results alrea.dy 
available but which have not yet reached the farmer leve? through extension 
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channels. In Senegal, CNRA attempts to bring together not only the agronomic 
inputs but also all the sooio-ecanomic factors. These studifas are 'carried out 
in "Experimental Unite" and they are based on moden methods of analysis..of farm 
management. They have shown the interrelationship between different factors of 
production and highlighted the main difficulties encountered in introducing new 
agronomic or mechanized techniques at the level of a traditional farm. They 
also provide an interesting feed-back to the research workere, leading to the 
study of new problems, 
These efforts to develop ayetsmo of mechanized farming should be strengthened. 
Though this is a looal problem its solution erhould be eat&t on a regional basis 
because of the need to develop techniquee,for, evaluation a&%pted to &variety of 
chrcuinstances. It is important that the subjective as well as the Ob.jeCtiV8 
constraint6 be taken into account and methods of modelling and analyzing existing 
sy,stems and of synthesizing improved systems based on suitable mechanioal aids 
must be developed. Local adaptations will be needed but, because this type of 
investigation requires considerable support, -it seems most feasibly performed on 
a regional-national co-ordinated basis. 
Ii.5. Documentation and Communication 
The mission discovered that there was very little liaison between countries 
whether English-speaking or French-speaking. Hence, practically no data is being 
spread outside the country of origin - and' often not even within the country - 
with the exception of some interchange of information on a personal basis. It is 
therefore difficult for a research worker starting a new project to obtain facts- 
about previous development and in some cases work which had been successfully 
completed elsewhere has been started again from the beginning, 
There were some exceptions to this rule: COMACI in Ivory Coast 'and GE%, Mali, 
issue annuaily a technical report dealing with all the tests and trials done 
during the year; CNRA isaues.reports in successive issues throughout the year; 
all the Research Instit,utes of West Africa issue annual reports and a &mall part . 
deals with agricultural engineering. But the circulation of all these documents 
FR very limited. 
A documentation system is being developed at IITA and,,in Ghana, plans are under- 
way to hold a meeting of the Ghana Society of Agricultural Engineering at ltumasi, 
on a regional basis. But this is an isolated effort rather than part of a co- 
ordinated plan. 
In Agrioultural Engineering particularly, the need for a co-ordinated exchange 
of information is evident. IITA at Ibadan appears to have the basis on which to 
establish some such procedure at a regional level because of its international 
status. 
11.6. Offioial Ministry and Goveniment Views 
: , 
. 
II.6.1. 
: 
Views on Mechanization . 
All the views mentioned below were expressed by different authorities 'in '.: 
the visited countries. Their titles and names are given in the country 
. reports (volume 2, separa,te document). 
In Dahomey, priority is given to the development of animal tr&tion in the 
North, the Centre and possibly in the South of the country. It is 
considered as essential to give to the farmers equipment well adapted to 
the environmbnt. Powered mechanization will be also considered for the 
intensive production of particular crops, 
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In Ghana, the Government will continue to provide subsidized services to 
small farmers with 8 to 16 ha, who cannot afford the full economic cost of 
presently available tractors. For land clearing the Government will go 
ahead with a national programme; a recent agreement with the Israeli 
Society Agridev could lead to further developments. Development of animal 
traction was stopped in the early 60's in favour of large scale.mechanization. 
But it seems that specific schemes could be reinforced or started in the 
Northern region. 
In Nigeria, it was stated that development of mechanization was of the utmost 
urgency to break the bottleneck in farm production whioh is often due to lack 
of available labour. Tractor hire units have an. insuffioient output to meet 
the demand and private farmers should meohmizs with conventional tractors 
and, where appropriate with two-wheel tractors and animal traction. It is 
. thought that mechanization will come to Rgerian farming and the questions 
raised are how and to what extent it will be developed. 
In Ivory Coast, the Ministry of Agriculture is officially in favour of 
powered agricultural mechanization. A recent trend has appeared towards the 
extension of animal traction but this will remain located in the North and 
North-West. 
In Mali, animal traction is and will remain one of the main factor of 
atural development. But the necessity of introducing tractors is 
be@nning to be recognized, including small tractors adapted to local 
conditions. 
In Senegal, the Government aims at increasing agricultural production through 
improved equipment for farmers, based on animal drawn equipment. Some studies 
on partially powered mechanization would be welcome. 
11.6.2. Views on National Priorities 
It was difficult to obtain agreement about the nature and order of priorities 
in each' country. The following table is an attempt to summarize the 
information collected. Certain countries have national plans which could 
be considered priorities and a description of these will be found in the 
Country Reports. 
II.6.2.1. Nature and order of each country's evaluation of its priority 
requirements 
Priorities Mechan. Operator M=a@;s_ Tech. Land-clear. Equip. Drying & 
systems & mech. ment'& cultural & soil test.& or C ouriri e s training ext.train. practices behaviour adapt. storage 
Ivory Coast : 2 3 2 5 6 7 
Nigeria 
Dahomey 6 3 7’ 
7 5 
hana 6 1 P 
: : : ; 
7 
ali 5 6 1 
enegal 1 . 5 3 2 
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11.6.3. Views on an FAO meohanization programme 
- The team explained the idea of a network of National Mechanization Centres 
whose work would be co-ordinated, and assisted at a regional level. 
a) At the national level there was basic acceptance for the idea of 
establishing or strengthening nation& activities. In most countries 
firm proposals for action already exist: 
In Ghana a better use of research potentialities at-the Universities has been 
proposed with collaboration at field level with the Mechanization and Transport 
Division. 
Dahomex wants to create a National Centre (in any event) and this is included 
in the organization chart of Agronomic Research. 
._, 
In Nigeria the Agrioultural Research Council has decided to set up a=' .- 
National Institute for Agricultural Mechanization Research, which would 
work at the level of the Federation, in liaison with Universities which 
already have an Agricultural Engineering programme. 
In Ivory Coast the Ministry of Soientifio Research wishes to reinforce 
COMACI, which at present is attached to the Ministry of Agriculture. 
In Mali it is hoped that the national Centre, CEMA, will be reinforced 
through external assistance to help solve mechanization problems at 
national level. 
In Senegal the "Division de M6danisationt* of CNRA has already obtained 
valuable results and the programme of work will be maintained or.reinforced 
in the future. 
b) At the regional level - The idea explained by the teem of one or two 
regional co-ordinating centres was not always so readily accepted 
because of difficulties about where they should be located and also 
because of a scepticism about the feasibility of regional projects. 
Nevertheless, the basic idea of a regional activity, the need for 
regional co-ordination and the suitability of .certain types of investi- 
gations for execution at regional level were accepted. The question 
remains as to how a regional activity could be effectively organized. 
If continuity is to be assured, the conclusion that any such activity 
must be organized on a level independent of but in consultation with the 
participating nations is inevitably reached. hence, to base a regional 
activity around the existing autonomous IITA structure would seem most 
likely to succeed. IITA, however, is mainly if not only concerned with 
humid tropics and for this reason it is proposed to create in Senegal 
eoudanian zone) a regional sub-centre which would work on the problems 
particular to this zone. The Senegalese Authorities accept this proposal 
' of a regional activity but the regional centre should be distinct from the 
existing CMHA which they want to retain in its present form. 
The broad lines of this regional programme have received the agreement 
. of each country with however some reservation from Dahomey. ._ 
In addition to discussions with National Authorities, the mission discussed 
its proposals with the Executive Secretary of the Organization for African 
Unity (OAU) in Lagos. This Organization has a Mechanization Committee 
(though it has yet to meet) and the mission is of the opinion that, for 
any activity to succeed and overcome whatever nationalistic tendencies 
might prove to be a hindrance, it would be necessary to propose actions 
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aGreeable to OAU. The Executive Secretary shared the mission's views 
and said he wauld consider inviting a member of the mission to make a 
report to the Mechanization Committee when it meets. He expressed the 
feeling that any regional activity should be based on existing 
infrastructures (such as IITA) and welcomed the idea of aid to national 
centres. He expressed OAU's willingness to co-operate with FAO. 
11.7. Re@onal Priorities (mission evaluation 
Considering the nature of the problems seen and the aspirations expressed in the 
various countries, the mission views the problem as belonging to one or other of 
the following three categories (given here in order of priority): 
1. Technical and management training at all levels to permit full use to be made 
of existing technoloa and to permit priority number two (below) to be 
realized; 
2. Research 
a) Equipment and machinery performance evaluation, adaptation and 
development; 
b) Development of profitably mechanized farming systems; 
c) Development of feasible cultural practices for mechanically preparing 
beds and controlling weeds, pests and diseases; 
d) Development of more suitable land clearing techniques than now exist; 
e) Development and adapt&ion of equipment and methods to permit economic 
drying and storage to be achieved. 
3. Co-ordination of documentation and communications 
seed 
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III. RECOMNENDATIONS 
111.1. Treatment of Priorities c 
The mission makes the following recommendations based on the evidence obtained in 
the six countries visited. They could also be applied to other countries in West 
Africa who wish to participate by having a National Centre, To enable the following 
recommendations to be carried out, we propose that an Agricultural Mechanization 
Research Organization (AMRO) be established at a Begional level covering the Sudanian 
and Guinean ecological zones of idest Africa. More precisely, a Regional Centre 
should be established within the infra-structure of IITA, Ibadan, provided that the 
existing Agricultural Engineering facilities are suitably reinforced. A Regional 
SubXentre should be established in Senegal, at CXRA, R‘ambey& If suitable 
facilities cannot be made available at IITA or CXRA, other looations for a 
Regional Centre and Sub-Centre should be considered. 
At National Level, Rational Centres as such or in liaison with research Institutes 
and Universities should be reinforced or created to carry out work at National level 
to fit the particular needs of the countries and to carry, out work at regional level 
as requested by the Regional Organization. 
111,q.l. Training 
III.l~l..?. Regional Level ' 
Two kinds of courses are recommended: 
(i) Management courses at intermediate and high level suitable 
for graduates and diploma holders, and others who have already 
received a good technical training. 
(ii) Courses for technical instructors' who will teach operators, 
craftsmen and artisans. These courses should be of two types: 
(a) training in modern techniques of teaching, applied 
specifically to African conditions; 
(b) refresher courses at which.the instructor can bring his 
technical information up to date. 
All instructors who attend such courses should have had recognized 
national training in their subject, e.g. agricultural mechanization, 
engineering, etc. Regional level teaching staff should be composed 
mainly of Africans, Direct teo'hnical training, apart from refresher 
courses, should take place at national level only. 
111.1.1.2. National Level 
The existing training centres in Ghana, Nigeria and Senegal should 
be reinforced, and in Dahomey, Mali and Ivory Coast it will be 
necessary to develop new centres. Facilities in countries not 
visited would need a preliminary examination before a positive 
recommendation could be made, 
Both existing and new centres would be able to benefit by 
employing staff which have been trained at the regional level. 
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III.1.2. Research 
111.1.2.1. Performance, evaluation, adaptation and c$eml~fime& 
of machinery and equipment 
III.1.2.1.1. Region&l Level 
At a regional level standardized procedures, 
sufficiently flexible to be fitted into the facili- 
ties of each hational centre should be developed 
for field testing and performance evaluation of 
agricultural machinery. 
Trials of very high cost equipment would normally 
be undertaken only at regional level, : .iiled that 
ecological conditions are suitable; otherwise 
such work could be contracted to any national centre 
where ccnditions and facilities are suitable. Among 
the more important studies would be an early assess- 
ment of the field performance of tractors specially 
designed to fit the conditions of developing 
countries. At the regional level,assistance will 
be provided, as necessary for evaluation of 
results. ' 
111.1.2.1.2. National Level 
All national centres shotitd be responsible for 
local performance assessments, adaptation and 
development of equipment which is either produced 
in their own country or is considered suitable 
for use there. Anexample would be the adaptation 
of small motorized mowers to harvest forage for 
working animals. They should also be called upon 
to undertake contracts to carry out performa:?ce 
evaluation tests of regional interest, when they 
have special facilities and conditions suited tn 
a particular machine or piece of equipment. 
111,1.2‘2. Mechanized-farming systems 
111.1.2.2.1. Regional Level 
Work on farming systems can be done only at centres 
'where there is a suitable background of agrono- 
mists, ecologists, economists and sociolo@st~, as 
well as agricultural engineers. Techniques 07 
study for mechanized farming systens which are 
considered relevant to the presei?t needs nf African 
farming communities are already well developed at 
CNRA, Bambey, but even they need to use a computer 
sited in France to analyze results. The main task 
at the regional level in this important work would 
be dissemination of data.on techniques which have 
been develo?ed'at either regional or national. level., 
and assistance with the analysis of results. 
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Longcterm work planned and in progress in this area 
often diffisrs in concept and objectives from what 
is need8d from the mechanization viewpoint, but 
a reviecsd programme of research could be based on 
the existing programmes. 
111.1.2.2.2, National Lsvel 
The study and 8ti8nSiOn of mechanized farming 
systems is closely related to local conditions at 
national level. TeeAniques developed at Bambey 
for example could be used as a mod81 on which to 
baa8 work at other national centres. But they have 
to be carried out by a complete and multi-discipli- 
nary team of research workers (agronomy, ecology, 
sociolo~, economy, agricultural engineering). 
Suitable facilitiee for such work w8P8 seen for 
instance at dhmadu Bello University, Nigeria, and 
at Bouak6, Ivory Coast, the latter as a joint 
venture between IRAT, IRCT and CRZ. In general, 
only a research institute or University, where 
agricultural engineers have access to other 
disciplines. can undertake these studies, in liaison 
with the National Centres. The same remark car! be 
applied to the following section, though only 
agronomic support is generally needed. 
111.1.2.3. Agricultural Tec'hniques 
Iciest work on agricultural techniques should be 
undertaken at national level with the regional 
centre acting as a do-ordinating body. 
111.1.2.3.1. Cultural Practices snd Tillage 
There were five aspects covering most of the 
countries visited: 
1. Reduction of time for soil preparation (min. 
tillage), e.g. combination of tilling and 
errsding for maiza orops in zopes with two 
rainy aeasont3. 
2. Reduction of costs, especially with tractors 
3. 'Reduction of water loss from the soil (intro- 
auction of methods used in dryland farming). . 
4, Res8arch into the medium and long-term effect 
of m8cbanization, on soil 8volution, structure 
and erosion. This work needs to be developed 
now so that worthwhile results _can be available 
within 5-10 years when problems begin to arise. 
5. Study of the incorporation of crop residues 
and green manure into the soil, using animal- 
drawn equipme??t. 
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Details of this work depend on the priorities 
in each countrys It can be done in liaison 
with work on mechanized farming systems. 
111.1.2.3.2. Seeding, weeding and peat control 
There were four important points: 
1. 
2. 
3. 
4. 
Study of methods of spraying for weed and 
disease control, including the adaptation of 
ultra-low volume methods. 
Study of the effect of cultural practices on 
weed control. 
Study of methods of chemical weeding in all 
crops. 
Development of a 3 or b-row multi-purpose 
seeder-weeder for powered or animal drawn 
applications. 
111.1.2.3.3. Harvesting. , 
. 
Design, construction and commercial development. of 
equipment for small to medium scale harvesting of 
yam, cassava and cotton. Although the small scale 
harvesting of rice is little mechanized, adaptation 
and development of existing equipment is required, 
rather than design andcbvelopment of a new range 
or equipment. 
111.1.2.3,4. Land Clearing and Stump-Kemoval 
Development of a new range of equipment for 
operation by hand, animal power or small engines. 
111.1.2.3.5. Processing and Storage 
Many attempts to develop small hand- or power- 
operated processing equipment for cassava, oil 
palm, etc., were seen, but none of these has yet 
been put into production. The power-driven m illet 
thresher developed at hmbey has now reached the 
second prototype stage at Siscoma. 
The value of efficient storage at all levels was 
observed in most countries and its relationship 
to marketing was discussed. Future work in this 
field will be undertaken within the lIARIDA storage 
project for the Guinean Zone e,nCl GASCA for the 
Sudanjan Zone. For this reason no specific 
recommendations are made at this stqe, but 
considerable advantage would accrue from a complete 
documentation of present developments and wide- 
spread dissemination of existing knowledge. 
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IIf.1.3. Documentation end Communication 
Many,specifio it8ms which wer8 posed a~ rese&ck @dblems in’ 
individual countrieca haV8 not been singled out in the list of 
priorities because complete or p rtial solutions exist in work 
that has been don8 sleewher8. often, hOWeVer, the-data obtained 
has not been published, or-has snly been made available~locally 
in one language. Work has th8r8fOP8 been repeated and plans haV8 
been drawn up to start detailed design &nd development progranunes 
in ignorance of existing results. Rowetern for easy communication 
exists between countries, regardlasa of language, and contacts are 
made only on 1~1 informal personal basis. 
One of the more important ta&ks at reaional level closely COnneCted 
of course with its-training role, would be to Bet up an affeotive 
system of data collection and documentation. It would then be 
able to supply information both to national eentres and to other 
bodies, such as university departm8nta and rsrsearoh institutes, 
within all: the countries ooncerned. 
An early start to iIIIprOVeInent.8 in 6ommunication between 
agritiultural engineers in West Africa. could be made in June 
1973, when the Ghana Society for A icultural Engineering will 
hold their Annual Meeting at Kumaei. 
Professor %epheneon wishes to invite Agricultural Engineers from 
other West African countries, and apart from representation from 
IITA and CI?RA, Bambey, it is suggested that representatives from 
CEEMAT and OLD, NIAE and FAO should attsnd if possible. 
It is recommended that there should be a closer liaison between 
CEEMAT and NIAE and in particular that papers in the CEEIUT 
journal NEachinisme Agricole Tropical" should be written by 
contributor% from both English and French speaking countries, 
and published in both languages* 
IV. APPENDICES 
IV.1. List of abbreviations used in the report 
A.R.C.N. 
A.M.R.O. 
C.E.M.A. 
CEEMAT 
CFDT 
CIDR 
CNRA 
CNTA 
COMACI 
C.R.Z. 
C.S.S. 
E.C.A. 
F.A.C. 
P.A.O. 
F.E.D. 
Gulu 
1.A.R. 
IBRD 
IEMVT 
IITA 
IR4T 
IRCT 
IRHO 
YulNR 
NIAE 
NSPRI 
OAU 
O.D.A. 
ORSTOM 
SkIED 
SDRS 
sIscoPI4 
SODAK 
SODEPALM 
SODERIZ 
SODEVA 
SONADER ,I "D r-4.0+ 
URCT 
USAID 
Agricultural Research Council of Nigeria 
A&cultural Mechanization Research-Organization (West Africa) 
Centre d'Etud8s du Machinisme Agricole (Mali) 
Centre d'Etudes et d'Exp&rimentation du Machinisme Agricole 
Compagnie Franpaise pour le DQveloppement des Textiles 
Compagnie Internationale pour le Ddveloppement Rural 
Centre National de Recherche Agronomique (S&&gal) 
Centre National des Techniques Agricoles (Dahomey) 
Comite' du Machinisme Agricole de C6te d'Ivoire 
Centre de Recherches Zootechniques (CBte d[Ivoire) 
Compagnie Sucrikre du S&n&gal 
Economic Commission for Africa 
Fonds d'bide et de Coopkration (France) 
Food and Agriculture Organization of the United Nations 
Fonds Europeen de Ddveloppement 
Groupement d'utilisateurs de Machines Agricoles 
Institute for Agricultural Research (Nigeria) 
Ir$?rnational Bank for Reconstruction and Development 
Institut d'Elevage et de MQdecine V&krin&re 
International Institute of Tropical Agriculture 
Institut de Recherches Agronomiq-ues Tropioales 
Institut de Recherches Fi'ur le Coton et les Textiles 
Institut de Recherche sur les Huiles et Ol&agineux 
Ministry of Agriculture and Natural Resources (Nigeria) 
National Institute of Agricultural Engineering (U.K.) 
Nigerian Storage Products Research Institute 
Organization for African Unity 
Overseas Development Administration (U.K.) 
Office de la Recherche Scientifique et Technique OutreJJer 
(France) 
Socigtk d'Am&agement et d'Equipement du Delta (S&e'@) 
Socikt6 de D&veloppement de la Riziculture au S&&al 
Soci&& Industrielle S&&galaise de la Construction de Machines 
Agricoles 
SociQt6 pour le ddveloppement de la Culture du K.&af 
Soci&& pour le d&eloppenent de la .Culture du Palmier 3 huile 
(Gate d'Ivoire) 
Soci.&d pour le DQveloppemen-t de la'!Zizicuiture (C8te d'Ivoire) 
Soci&e pour le Dkvelqpement de la Vulgarisation Agricole 
Soci6td Nationale pour le D6veloppenent et 1'Equipement Rural 
United Nations Development Programme 
Union Rggionale des Coop&atives de Torikada (Dahomey) 
United States Agency for International Development 

